Abstract -Effects of 6 substances of 29 specifically expressed in the pre-simbiotic phase of Tuber borchii − Tilia americana interaction and root extracts obtained in water and ethanol were tested on T. borchii mycelium. Root extracts increased hyphal branching; this is in agree with data obtained using only endo-mycorhhizal fungi. The tested substances showed various effects on morphology and features of mycelia. Probably lipophylic substance is present in root extracts and causes an increase of hyphal branching, wheres the other substances, perhaps except benzothiazol, do not seem directly involved in the pre-simbiotic interaction.
INTRODUCTION
Simbiotic fungi need to establish a mutual symbiosis relation (mycorrhiza) with roots of plants to complete their vital cycle; endo and ectomycorrhiza are mostly widespread and differ in morphology, but not in their principal functions. Endosymbiotic fungi have been widely used for the study of pre-symbiotic events set up between fungus and host plant, while knowledges about ectomycorrhizal fungi within pre-symbiotic phases are less.
Previous papers about endomycorrhizal fungi, show the existance of molecular signals that are released by host plant, leading in the fungal mycelium a series of morpholgycal modifications, including a positive chemiotrophism towards roots and an increase in hyphal ramification (Becard et al. 1995; Buee et al. 2000) . On the contrary, few related studies have been carried out using ectomycorrhizal fungi, whereas mycelium of Tuber borchii Vittad has not been studied yet. Our work aims at researching possible signals of interaction between Tuber borchii Vittad. mycelium and Tilia americana L., in the pre-symbiotic phase (Sisti et al. 1998) .
MATERIALS AND METHODS
In a preceding research, 29 molecules expressed only in the pre-symbiotic interaction phase between T. borchii and T. americana, have been identified; in this preliminar work, the effect at two different concentrations, of 6 substances (aromadendrene, benzothiazol, gamma-terpinene, longiciclene, tridecene, undecyl-aldeide) specifically expressed in the pre-simbiotyc phase and the action of root extracts of T. americana obtained in water and etanol, has been tested. Substances are are inoculated nearby the edge of Petry dish, in order to verify the asymmetry of micelial growth.
The influence of tested substances on the growth features of mycelium has been examined; hyphal diameter, angle of hyphal branching, length of unbranched apical hyphal, the number of swollen hyphal tips, the number of hyphal anastomosys and subapical hyphal short ramifications have been measured. Distribution of length of unbranched apical hyphal was estimated using a Kernel function (Fisher 1993) . Images have been obtained without altering the morphology and the features of mycelium; the dyeing of mycelium, using lattofenol blue, has been directly performed on a Petri dish. Mycelial images were effect of some substances produced in the pre-simbiontic phase etc.
obtained photographing mycelium on Petri dish directly.
RESULTS AND DISCUSSION
The tested substances generally caused a drop in mycelial growth, particularly towards point of insertion ofsubstances. Therefore, rate of asymmetry of mycelial growth was due to the inoculated substance. On the contrary, root extracts caused a slight positive trophism in the mycelial growth, especially using ethanol extracts (Fig. 1) .
It's wellknown that hyphal branching angles and hyphal diameters are genetically determined (Trinci 1984) ; nevertheless aromadendrene caused a wider dispersion of angles width. Besides, benzothiazol significally increased hyphal diameter, probably caused by its toxicity, seen that it has antifungal activity (Cossey et al. 1966) . The substances tested did not increase hyphal branching, even if a significative effect has been found for benzothiazol. Remarkable effects were obtained using root extracts, especially in alcool (Fig. 2) .
The presence of spheroidal cells, that seems depending on cells aging or toxicity effect, was related to two substances (longiciclene and gamma terpinene); which showed also a lesser hyphal branching.
From these preliminar studies it is possible to highlight the presence of subastances, probably lipophylic, present in the Tilia root tips, which affect strongly the mycelial morphology, whereas the six substances tested, do not seem directly involved in the pre-simbiotic interaction phase. Effect of benzothiazol must be further clarified.
